The mitochondrial processing peptidase behaves as a zinc-metallopeptidase.
The yeast mitochondrial processing peptidase (MPP) and its subunits were purified in Escherichia coli under conditions for which the enzyme retains most of its processing activity in the absence of externally added divalent cation. The holoenzyme exhibited a Km value of 1.35 microM and a Vmax value of 0.25 microM/min and was inhibited by metal chelators in a time-dependent manner. Measurement of the metal content showed that both, MPP and beta-MPP, contained 0.86 and 1.05 atoms of Zn2+ per molecule, respectively. An enzymatically inactive MPP mutant carrying a mutation of the first histidine of the putative metal-ion binding HXXEH motif in beta-MPP retained less than 0.2 atom of Zn2+ per molecule. A metal-free enzyme (apoenzyme) was prepared from the holoenzyme and shown to be devoid of any processing activity. Incubation of the apoenzyme with 50 nM and 500 nM Zn2+ restored 50% and 80% of the processing activity, respectively. However, no reactivation occurred at concentrations of Zn2+ higher than 1 microM. Addition of 500 nM Mn2+ or higher concentrations (up to 50 microM) reactivated only 50% of the processing activity. The holoenzyme was competitively inhibited by molar excess of Zn2+ (Ki of 3.1 microM) but not by molar excess of Mn2+. Taken together, our data suggest that the authentic MPP is a Zn2+ rather than a Mn2+ metallopeptidase.